Increased pulmonary artery systolic storage associated with improved ventilation-to-perfusion ratios in acute respiratory distress syndrome.
The possibility that the increased pulmonary artery systolic storage (PASS) correlates with an improved distribution of ventilation/perfusion (V(A)/Q) and hence benefits gas exchange in acute respiratory distress syndrome (ARDS) was examined. Pulmonary artery systolic storage is the fraction of stroke volume stored in PA during systole and then discharged to the capillaries. The increased PASS can augment the diastolic pulmonary capillary blood flow (PCBF), which can then increase capillary blood volume participating in gas diffusion. We examined this by assessing the correlation between PASS and physiologic dead space to tidal volume (VD/VT) ratio. Included were 17 patients with ARDS. By using nitrous oxide-airway-pneumotachographic method, we measured the instantaneous PCBF, from which PASS was determined. Because PASS is the same as the flow volume of PCBF during diastole, PASS was determined from the flow volume of PCBF during diastole divided by the flow volume of PCBF during a whole cardiac cycle. The VD/VT ratio, used as an index of V(A)/Q, was measured by using the Bohr equation. There was a good inverse correlation between PASS and VD/VT (r(2) = 0.785, P < .0001). Our data indicate that the increased PASS correlates with an improved distribution of V(A)/Q and hence benefits gas exchange in ARDS.